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PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 



European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Camps i Amigo, M.E. 

Tel.+49 89 2399-2237' 




Fomri PCT/I PEA/41 6 (July 1992) 



^PATENT COOPERATION -^jjtATY 

PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agenfs file reference 


See Notification of Transmittal of Internationa! 


PD990053 


FOR FURTHER ACTION Preliminary Examination Report (Fomi PCT/IPEA/416) 


International application No. 


International filing date (day/monUVyear) 


Priority date (day/month/year) 


PCT/E POO/08064 


18/08/2000 


30/08/1999 


International Patent Classification (IPC) or national classification and IPC 




H03L7/091 






Applicant 






DEUTSCHE THOMSON-BRANDT GMBH 







1 . This international preliminary examination report iias been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70,1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 



3. This report contains Indications relating to the following items: 

I S Basis of the report 

II □ Priority 

Hi □ Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 

IV □ Lacl< of unity of invention 

V Kl Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII ^ Certain defects in the international application 

VIII n Certain observations on the international application 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally fiied" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-13 as originally fiied 

Claims, No.: 

1-10 as received on 03/08/2001 with letter of 01 /08/2001 

Drawings, sheets: 

1/3-3/3 as originally filed 

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the 
language In which the intemational application was filed, unless otherwise indicated under this Item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application In written form. 

□ filed together with the international application In computer readable form. 

□ furnished subsequently to this Authority In written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-10 

No: Claims 

. Inventive step (IS) Yes: Claims 1-10 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-10 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects In the international application 

The following defects in the form or contents of the Internationa! application have been noted: 
see separate sheet 
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Concerning item V.: 

1 . The invention relates to a phase detector for a phase-locked loop, and therefore is 
applied in telecomnnunlcatlon industry. 

2. The nearest prior art is D1 : US-A-5 452 326. D1 discloses a phase detector 
according to the preannble of clainn 1 , in which samples of the input signal are 
taken and delayed and undelayed samples are subtracted from each other. A 
ROM assigns one well-defined output value to each possible differential input 
value. 

3. The subject-matter of claim 1 is characterised over D1 by the feature that a value 
of is assigned to all negative differential input values, a value of "+1 " is 
assigned to all positive differential input values, and a value of "0" is assigned to 
a zero differential input value. 

4. These features solve the problem of providing faster acquisition due to the 
elimination of fine and low differential input values. 

5. This is not disclosed or suggested by any of the citations. 

6. The subject matter of independent claim 1 is new, inventive and is industrially 
applicable, and therefore fulfils the requirements of Article 33 PCT. 

7. Dependent claims 2-10 contain modifications of the inventive idea embodied in 
claim 1 These claims also meet the requirements of Article 33 PCT. 

Concerning item VII.: 

1. To meet the requirements of Rule 5.1 (a) (ii) and (iii) PCT, the introductory part of 
the description should have been amended to include a reference to the 
documents D1 - D4 and their disclosure and should have been made consistent 
with the new claims. 

2. The number of the prior art document identified on page 1 , line 16 appears to 
incorrect and should have been corrected. 
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Claims 



1. Phase detector for a phase-locked loop, said 



phase detector having a sampled and digitized data signal 
5 supplied to it, having a delay stage (52) for delaying 
the data signal by one or more sampling clock periods, 
having a subtraction stage (53) , to which the undelayed 
and the delayed data signal are supplied, characterized 
in that a processing stage (54) is provided which assigns 
10 one of a plurality of possible values, particularly +1, - 
1, 0, to the respective differential value depending on 
the value range in which the differential value is 
situated, and in that the assigned "values are supplied to 
a filter/control stage (60), particularly a PI 
15 controller, at whose output the phase error can be tapped 
off. 



2, Phase detector for a phase-locked loop, said 
phase detector having a sampled and digitized data signal 

20 supplied to it, having a delay stage (52) for delaying 
the data signal by one or more sampling clock periods, 
characterized in that a comparison stage is provided 
which compares a delayed sample with an undelayed sample 
and assigns one defined value from a plurality of 

25 possible values, particularly +1, -1, 0, to the 
respective comparison result, and in that the assigned 
values are supplied to a filter/control stage (60), 
particularly a PI controller, at whose output the phase 
error can be tapped off. 

30 

3. Phase detector according to Claim 1, in which the 
delayed digital sample is deducted from the undelayed 
digital sample in the subtraction stage (53) in each 
case . 

35 

4- Phase detector according to one of Claims 1-3, in 

which a rectifier (51) for signal conditioning is 
provided which has the sampled and digitized data signal 



wo 01/17114 




PCT/EPOO/08064 



supplied to it, the data signal being a ternary data 
signal, in particular. 

5. Phase detector according to Claim 4, in which the 

5 sampled and digitized ternary data signal is supplied, 
before rectification, to a separating stage (55) in which 
the data signal is separated into a positive and a 
negative path. 

10 6. Phase detector according to Claim 5, in which 

separate delay, subtraction and processing stages (52, 
53, 54) or delay (52) and comparison stages are provided 
for each path, and" in which an addition stage (56) is 
provided in which the assigned output values from the 

15 processing (54) or comparison stages are added and, 
combined in this way, are passed on to the integration or 
control stage (60) . 

7. Phase detector according to Claim 6, in which, in 

20 addition to the separate delay, subtraction and 
processing stages (52, 53, 54) or delay (52) and 
comparison stages for the positive and the negative path, 
there are also separate delay, subtraction and processing 
stages (52, 53, 54) or delay (52) and comparison stages 
25 for a further path, in which the complete data signal, 
including the positive and the negative path, is 
processed, the output values assigned by the processing 
stages (54) or comparison stages likewise being supplied 
to the addition stage (56) . 

30 

8- Use of the phase detector according to one of 

Claims 1-7 in a phase-locked loop to recover the data 
clock signal for a digital signal. 

35 9. Use according to Claim 8, the sampling clock 

signal for sampling the data signal corresponding to the 
data clock signal in the data signal. 
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(57) Abstract: The invention proposes 
a phase detector (90) for a phase-locked 
loop. In tfiis context, it relates to an 
imimvement in tiie phase detector (90) 
which can be used in a digital VUL circuit 
The invention consists in a san4>led 
and digitized data signal being supplied 
to the phase detector (90) as an input 
signal. This data signal is delayed by a 
sampling clock signal in a delay stage 
(52). The delayed data signal and the 
undelayed data signal are then supplied 
to a subtraction stage (53). The difference 
between the two input values is formed 
in this subtraction stage. The differential 
value determined is then analysed in 
a processing stage (54) and one of a 
plurality of possible values is assigned 
to it. This is done on the basis of the 
value range in which the differential 
vahie is situated. The assigned value is 
then passed on as an output value to a 
filter/conttol stage (60), at whose ouq>ut 
a (diase error can then be tapped off. 
The solution described can be integrated 
very easily on a chip and affords a very 
advantageous response for the PLL 
control. 
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International application No. 
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Applicant 
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This International Search Report has been prepared by tiiis International Searching Authority and Is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the international Bureau. 

This International Search Report consists of a total of 3 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the intemational search was carried out on the basis of ttie international application in the 
language in which It was filed, unless otiierwise indicated under tills Item. 



□ 



the intemational search was carried out on the basis of a translation of the intemational application furnished to this 
Authority (Rule 23.1 (b)). 



b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together witii the intemational application in computer readable form, 
furnished subsequentiy to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 



□ 
□ 



the statement that the subsequentiy furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is iaclcing (see Box II). 



4. With regard to the title, 

Pn the text is approved as submitted by the applicant. 

I I the text has been established by tills Auttiority to read as follows: 



5. With regard to tiie abstract, 

Pn the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box ill. The applicant may, 
' — I wittiin one month from the date of mailing of this International search report, submit comments to tills Auttiority. 

6. The figure of the drawings to be published witii the absfract IS Figure No. 2 



Pn as suggested by the applicant. Q None of the figures. 

I I because tiie applicant failed to suggest a figure. 

I I because this figure better characterizes the Invention. 
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